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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114 was filed in this application after a 
decision by the Board of Patent Appeals and Interferences, but before the filing of a Notice of 
Appeal to the Court of Appeals for the Federal Circuit or the commencement of a civil action. Since 
this application is eligible for continued examination under 37 CFR 1.114 and the fee set forth in 37 
CFR 1.17(e) has been timely paid, the appeal has been withdrawn pursuant to 37 CFR 1.114 and 
prosecution in this application has been reopened pursuant to 37 CFR 1.114. Applicant's submission 
filed on August 14, 2007 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

* 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1, 2, 4, 22, 5, 7-10, 21, 11, 13-15, 18, 23-25, and 19 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Zeng (US006762413B2) in view of Miraldi (US003688113A). 

With respect to independent claim 1, Zeng discloses a gamma camera 22 (Fig. 2A, column 5, 
lines 24-55) comprising a plurality of radiation sensitive detector elements 106 (Fig. 4), at least one 
solid-state photodetector coupled to the elements 106 (column 7, lines 34-35), and a slat collimator 
100 including a plurality of elongated slats 102 for collimating each of the plurality of elements 106 to 
receive gamma photons (column 1, lines 13-14) in only a single dimension (along dimension W y ). 

4 

The radiation sensitive detector elements 106 in the gamma camera 22 of Zeng are made of 
scintillating material (column 7, lines 31-35) and are elongated (dimension C y of the detector 


» 

Application/Control Number: 10/633,935 Page: 3 

Art Unit: 2884 

elements 106 is substantially the same as the dimension W y of the slats 102, column 7, lines 45-48) 
and thus constitute a "bar" within the meaning of the claim, arranged in a stack configuration (Fig. 
4). Zeng leaves the specific arrangement of the optical communication of the appropriate 
photodetector to the stack of elongated bar detector strips 106 as a choice within the ordinary skill in 
the art (column 7, lines 34-35) since no explicit description or illustration of such optical 
communication is included. There are only six sides, however, to a parallelepiped bar as shown by 
Zeng at 106 (or to a stack thereof) and those of ordinary skill in the art recognize that there is no 
opportunity to couple a photodetector to the incident radiation side of the stack (because this would 
attenuate the radiation traveling towards the scintillator) or to the sides of the strips facing the 
collimator slats (because this would increase the slat spacing G and reduce the resolution). Miraldi 
discloses a gamma camera 12 (column 4, lines 1-2) comprising a plurality of scintillation crystals 86 
(column 5, lines 15-19), at least one photodetector 96, 98 coupled by a physical attachment as is 
apparent in the view to at least one end of each crystal 86 normal to its elongated dimension (Fig. 7), 
and a collimator 88 with a plurality of channels 94 for collimating each of the plurality of crystals 86 
to receive gamma photons in only a single dimension. Thus Miraldi shows (Fig. 7) that optical 
communication between an elongated bar detector strip made of scintillating material 86 and a 
photodetector 96, 98 in a gamma camera by physical attachment of the photodetector to an end of 
the bar detector strip (and thus normal to the elongated dimension) has long been known. In view 
of the good light collection from a long bar strip with end- attach ed photodetectors (with reflective 
coating 92 as disclosed by Miraldi to guide light to the ends, column 6, lines 2-5), it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the gamma 
camera of Zeng to specify that the photodetectors in the gamma camera 22 were physically attached 
to at least one end of the stack of elongated bar detector strips 106. 


t 
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With respect to dependent claim 2, Zeng discloses that each elongated bar detector strip 106 
is in optical communication with an appropriate photodetector (column 7, lines 31-35). Accordingly, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made, in 
view of the suggestion of Miraldi, to modify the gamma camera 22 of Zeng to further comprise a 
plurality of photodetectors each physically attached to at least one end of each elongated bar 
detector strip 106 of the stack. 

With respect to dependent claim 4, Zeng discloses that the photodetectors are photodiodes 
(column 7, line 35). 

With respect to dependent claim 22, Miraldi suggests photodetectors 96, 98 are physically 
attached to both ends of the scintillation crystal 86. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to physically attach each of the elongated bar 
detector strips 106 in the stack of the gamma camera 22 of Zeng to a photodetector at both ends as 
suggested by Miraldi in order to avoid an artifact based on distance of the scintillation event from 
the one photodetector. 

With respect to dependent claim 5, Zeng discloses that the elongated bar detector strips 106 
are formed of Csl (column 7, line 34). 

With respect to dependent claim 7, Zeng discloses each elongated bar detector strip 106 is 
located between individual slats 102 of the slat collimator 100 (column 7, lines 23-26). 

With respect to dependent claim 8, each of the individual slats 102 in the gamma camera 22 
of Zeng has a length W y matching the length C y of the elongated bar detector strips 106 (column 7, 
lines 45-48). 

With respect to dependent claim 9, the slat collimator 100 in the gamma camera 22 of Zeng 
is mounted adjacent to the plurality of elongated bar detector strips 106 (Fig. 4). 
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With respect to dependent claim 10, see the explanation of the rejection against claim 8, and 
further the spacing G between slats 102 of the slat collimator 100 in the gamma camera 22 of Zeng 
(Fig. 4) matches the dimension C x of the elongated bar detector strips 106 (compare with Fig. 8 
where every other slat 102 is omitted and 2C X -2G). 

With respect to dependent claim 21, Miraldi suggests photodetectors 96, 98 are physically 
attached to both ends of the scintillation crystal 86. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to physically attach the stack of elongated bar 
detector strips 106 in the gamma camera 22 of Zeng to at least a second photodetector at a second 
end of the stack as suggested by Miraldi in order to avoid an artifact based on distance of the 
scintillation event from the one photodetector. 

With respect to independent claim 11, which differs from independent claim 1 in not 
requiring a "stack configuration" arrangement or a "solid-state" photodetector, Zeng discloses a 
gamma camera 22 (Fig. 2A, column 5, lines 24-55) comprising a plurality of radiation sensitive 
detector elements 106 (Fig. 4), at least one photodetector coupled to the elements 106 (column 7, 
lines 34-35), and a slat collimator 100 including a plurality of elongated slats 102 for collimating each 
of the plurality of elements 106 to receive gamma photons (column 1, lines 13-14) in only a single 
dimension (along dimension W y ). The radiation sensitive detector elements 106 in the gamma 
camera 22 of Zeng are made of scintillating material (column 7, lines 31-35) and are elongated 
(dimension C y of the detector elements 106 is substantially the same as the dimension W y of the slats 
102, column 7, lines 45-48) and thus constitute a "bar" within the meaning of the claim (Fig. 4). 
Zeng leaves the specific arrangement of the optical communication of the appropriate 
photodetector to the stack of elongated bar detector strips 106 as a choice within the ordinary skill in 
the art (column 7, lines 34-35) since no explicit description or illustration of such optical 
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communication is included. There are only six sides, however, to a parallelepiped bar as shown by 
Zeng at 106 (or to a stack thereof) and those of ordinary skill in the art recognize that there is no 
opportunity to couple a photodetector to the incident radiation side of the stack (because this would 
attenuate the radiation traveling towards the scintillator) or to the sides of the strips facing the 
collimator slats (because this would increase the slat spacing G and reduce the resolution). Miraldi 
discloses a gamma camera 12 (column 4, lines 1-2) comprising a plurality of scintillation crystals 86 
(column 5, lines 15-19), at least one photodetector 96, 98 coupled to at least one end of each crystal 
86 normal to its elongated dimension (Fig. 7), and a collimator 88 with a plurality of channels 94 for 
collimating each of the plurality of crystals 86 to receive gamma photons in only a single dimension. 
Thus Miraldi shows (Fig. 7) that optical communication between an elongated bar detector strip 
made of scintillating material 86 and a photodetector 96, 98 in a gamma camera by physical 
attachment of the photodetector to an end of the bar detector strip (and thus normal to the 
elongated dimension) has long been known. In view of the good light collection from a long bar 
strip with end- attach ed photodetectors (with reflective coating 92 as disclosed by Miraldi to guide 
light to the ends, column 6, lines 2-5), it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the gamma camera of Zeng to specify that the 
photodetectors in the gamma camera 22 were physically attached to at least one end of the stack of 
elongated bar detector strips 106. 

With respect to dependent claim 13, Zeng discloses that the photodetectors are photodiodes. 

With respect to dependent claim 14, Zeng discloses that the elongated bar detector strips 106 
are formed of Csl (column 7, line 34). 

With respect to dependent claim 15, Zeng discloses each elongated bar detector strip 106 is 
located between individual slats 102 of the slat collimator 100 (column 7, lines 23-26). 
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With respect to dependent claim 18, each of the individual slats 102 in the gamma camera 22 
of Zeng has a length W y matching the length C y of the elongated bar detector strips 106 (column 7, 
lines 45-48). 

With respect to dependent claim 23, the slat collimator 100 in the gamma camera 22 of Zeng 
is mounted adjacent to the plurality of elongated bar detector strips 106 (Fig. 4). 

With respect to dependent claim 24, see the explanation of the rejection against claim 18, 
and further the spacing G between slats 102 of the slat collimator 100 in the gamma camera 22 of 
Zeng (Fig. 4) matches the dimension C x of the elongated bar detector strips 106 (compare with Fig. 
8 where every other slat 102 is omitted and 2C X =2G). 

With respect to dependent claim 25, Miraldi suggests photodetectors 96, 98 are physically 
attached to both ends of the scintillation crystal 86. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to physically attach each of the elongated bar 
detector strips 106 in the gamma camera 22 of Zeng to a photodetector at both ends as suggested by 
Miraldi in order to avoid an artifact based on distance of the scintillation event from the one 
photodetector. 

With respect to independent claim 19, Zeng discloses a method of obtaining tomographic 
images (column 1, lines 12-13) of an object 200 (Fig. 6) corresponding to the illustrated gamma 
camera B (Fig. 1) which would comprise the steps of obtaining a plurality of sets of planar integral 
scintillation event data from the object 200 at a plurality of azimuth angles (column 8, lines 23-34) of 
a rotating scintillation detector (e.g., Fig. 4 and column 7, lines 31-35) for each of a plurality of gantry 
angles of a gamma camera 22 (column 8, lines 6-21) and reconstructing the plurality of sets of planar 
integral scintillation event data to form a tomographic image of the object 200 (column 8, lines 
43-56). The radiation sensitive detector elements 106 in the gamma camera 22 of Zeng are made of 
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scintillating material (column 7, lines 31-35) and are elongated (dimension C y of the detector 
elements 106 is substantially the same as the dimension W y of the slats 102, column 7, lines 45-48) 
and thus constitute a "bar" within the meaning of the claim (Fig. 4). The gamma camera 22 of Zeng 
further comprises at least one photodetector coupled to each elongated bar detector strip 106 
(column 7, lines 34-35) and a slat collimator 100 including a plurality of elongated slats 102 for 
collimating each of the plurality of elongated bar detector strips 106 to receive gamma photons 
(column 1, lines 13-14) in only a single dimension (along dimension W y ). Zeng leaves the specific 

* 

arrangement of the optical communication of the appropriate photodetector to the stack of 
elongated bar detector strips 106 as a choice within the ordinary skill in the art (column 7, lines 
34-35) since no explicit description or illustration of such optical communication is included. There 
are only six sides, however, to a parallelepiped bar as shown by Zeng at 106 (or to a stack thereof) 
and those of ordinary skill in the art recognize that there is no opportunity to couple a 
photodetector to the incident radiation side of the stack (because this would attenuate the radiation 
traveling towards the scintillator) or to the sides of the strips facing the collimator slats (because this 
would increase the slat spacing G and reduce the resolution). Miraldi discloses a gamma camera 12 
(column 4, lines 1-2) comprising a plurality of scintillation crystals 86 (column 5, lines 15-19), at least 
one photodetector 96, 98 physically attached to at least one end of each crystal 86 normal to its 
elongated dimension (Fig. 7), and a collimator 88 with a plurality of channels 94 for collimating each 
of the plurality of crystals 86 to receive gamma photons in only a single dimension. Thus Miraldi 
shows (Fig. 7) that optical communication between an elongated bar detector strip made of 
scintillating material 86 and a photodetector 96, 98 in a gamma camera by physical attachment of the 
photodetector to an end of the bar detector strip (and thus normal to the elongated dimension) has 
long been known. In view of the good light collection from a long bar strip with end-coupled 
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photodetectors (with reflective coating 92 as disclosed by Miraldi to guide light to the ends, column 
6, lines 2-5), it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method of Zeng to specify that the photodetectors in the gamma camera 22 
were physically attached to at least one end of the elongated bar detector strips 106. 

4. Claims 3 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zeng 
(US006762413B2) and Miraldi (US003688113A) as applied to claims 2 and 11 above, and further in 
view of Iwanczyk et ai (US006521894B1). 

With respect to dependent claims 3 and 12, the photodetectors in the gamma camera 
suggested by Zeng and Miraldi are "appropriate" (column 7, line 35). Iwanczyk et al discloses that 
silicon drift detectors 11 (Fig. 1) are an appropriate photodetector for coupling to a scintillator 37 in 
a gamma detector 10, especially to a Csl scintillator 53 (Fig. 4B) shaped as a rod. In view of the 
effective performance of silicon drift detectors in coupling to an elongated scintillation element as 
described by Iwanczyk et al, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the gamma camera 22 suggested by Zeng and Miraldi to specify 
that the appropriate photodetectors physically attached to the stack of elongated bar detector strips 
106 (or to the strips themselves) was of the silicon drift detector type. 

Response to Submission(s) 

5. The amendment filed August 14, 2007 has been entered. 

6. Applicant's arguments filed August 14, 2007 have been fully considered but they are not 
persuasive. 

The amendments to the claims recite a feature already shown by a reference. The Board 
found the Examiner's combination of Miraldi with Zeng reasonable where "Miraldi teaches 
mounting photomultipliers 96, 98 (20, 22 in Fig. 2) to opposite ends of a scintillation crystal 86 
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having a rectangular cross section (18 in Fig. 2) (Miraldi, Figs. 2 and 7; col. 4, U. 17-32; col. 5, 1. 5-col. 
6, 1. 49)." The Board found that the coupling of the photodetectors to the ends of the scintillation 
crystals by the disposition of the photomultipliers at both ends thereof in Miraldi was ample reason 

■ 

to provide "such a photodetector mounting in the arrangement of Zeng." See page 8 of the Board 
Decision. The remarks of applicant's representative do not overcome the deficiency noted by the 
Board at page 9 of its Decision. 

For at least the reasons explained above, Applicant is not entided to a favorable 
determination of patentability in view of the arguments submitted August 14, 2007. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Constantine Hannaher whose telephone number is (571) 272-2437. The 
examiner can normally be reached on Monday-Friday with flexible hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
David P. Porta can be reached on (571) 272-2444. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http:/ /pair-directuspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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